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NON-TECHNICAL SUMMARY

Growth specialists have long had difficulty in identifying the causes of poor
growth 1n Africa and Latin Amenca. According to early estimates these
continents are both growing — ceteris paribus — at a reduced rate of 1.3-1.5%
per year. Recent endeavours to analyse the origin of this problem had some
success in explaining the African tragedy: the ‘ethnig’ diversity of the African
nations explaining why they could not agree on an efficient set of institutions
that might toster growth; and the degree of trade liberdlization explaming why
African economies tailed to capitalize on world wealth to catch up with other
nations.

The problem with these interprefations s that they leave intact the Latin
American tragedy. Accounting for ethnicity or frade liberalization always lsaves
Lafin America’s growth rate 1.5% behind the performance ot other countries.
There 15 also another difficulty with trade libsralization: when controliing
directly for the degree ot openness itself, conventionally measured as trade
over GDP, the ratio appears to play no role in explaining growth {when
account is taken of mnvestment). One answer to this puzzle may be that
openness is actually a poor indicator of the ability of a given country to import
the goods it needs. Typically, a large country will always appear to be less
open than a small one. The surprising teature reported here s that when
openness 15 corrected tor size, the corresponding measure appears to be
{significantly) negatively correlated with growth! Splitting the sample mn: to those
who have liberalized trade and those who haven't, irade seems to hurt the
tatter, but not the former. Trade liberalization appears to be a means of
dampening the harmful effects of trade on protected countnies, rather than a
means of rasing growth in open economies. The guestion to answer then
becomes, through which channel is it that trade hurts the protected
economies, rather than through which channel is # that trade josters growth
opportunities?

The answer that this paper offers 1s twotold. First, exchange rate
mismanagemeant is one key channel through which trade huris protected
economies. When the exchange rate 1s overvalued, the more open the
economy, the worse its growth performance. The second dimension relates to
debt crisis. Latin American economies have long been subiect o the nsk ot
debt cnisis. Closed economies do not nsk much by threatening to default, but,
along with exchange rate mismanagement, external debt mismanagement
does hurt countries open fo trade.



These factors help to explain the two undertlying mysteries that were outlined
above: the Latin American and the frade puzzle. When the nsk of debt crisis
and exchange rate mismanagement {weighted by trade)} are taken into
account, the two puzzles are solved,

By accounting for the role of the debt crisis influence, one ean also construct
new solvency indicators. The World Bank has set two external debt
benchmarks: a debt-to-export ratic above 220%: and a debt4o-GDP ratio
above 80%. Bolh ralios have the merit of successtully tracking most of the
debt crisis episodes. In retrospect, they appear to fit many charactenstics ot
countnes 1n debt trouble {discount on secondary market pnce, years of the first
rescheduling...). The paper attempts to ennch our understanding of these debt
indicators by nvestigating their ability to explain the growth pertormance of
developing countries. By exploiting this correlation between growth and
external debt, [ construct three debt thresholds above which the nsk of debi
crisis appears to have the largest negative effect on growth. Beyond the debt-
to-export and the debtto-GDP ratios, | show that a debi-to-iax ratio also
pertorms exiremely well in predicting the rsk of a debt crisis. The
corresponding cntical values above which this risk appears to have the largest
negative effects on growth are: debt-to-export above 200%, debi-to-GDP
above 50%; and debt-lo-tax above 300%. For the first two indicators these
resulls are more conservative than the figures trom the World Debt Tables.
The third threshold is still tentative, but appears to be a very promising
mdicator.



1 Introduction

Growrh specalizis have long Lad diffieudnies pinmng dows the canses of two
mysteries, two Trragedies”™ nothe words of Easterly and Levme (1997)  the
African and the Lot Amencan s poor growth. According ro earlv esumates
such as those performed by Barre {1991). each of these continents is growmg
-ceters-paribus- ar a lower yvearly rare of abour 1.3 ro £.5%. Recent endesvors to
analyze the origin of rhese discrepancy had some success m explaning African
tragedv. Ensterlv and Levine make nse of the "Erhoue™ diverssty of Africa as an
argument for nnderstanding why rhe nanons of this vontmens could not agree
npon s efficienr set of msurunons festerng erowth. Sachs and \Warner {1995)
vonstriet i variable mewsuring the degree of " rrude liberalizanon™ explaming the
reasons why African cconomies failed ro baild upon the wealth of the world for
catching up rhe orlur nanons.

As T will vevtew 1 this paper. the problem wirh these mrerpretations 1s that
they leave mract the Laun Amerwan tragedy. Accounting for ethmse dimensions
or trade liberslizanon always leave Laun Amenvas growth rate 1.5% behind
the performance of other countries. Another difficulty anse when dealing with
“trede fiberalization” \When contrelling directls for the degree of openness itself,
vomventonally measured by trade over GBP, one finds that such ratio appears
to play no role m explaunng growth {when acvount 1s taken of investrent). One
answer 1o this puzzle may be that openness s a poor idicator of what it is
supposed to measure namely the ability of a given country to import the goods
that 1t needs. Typically a large country will always appear to be less open than
a small one. The surprising feature that we shall document o the paper s the
following: when openness 1s corrected by size, the corresponding measure appears
to be negatwely correlated with growth! Splitting the sample 1n two {those which
liberalized trade and the other). we find that trade hurts the countries which did
not liberalize. but doss nothing to those which did. " Trade fiberalization™ appears
to be 2 means to dampen the harmin} effects of rade upon protected countries,
rather than a means ro raise growth m the open cconomses. The guestion then
becomes: through which channel 1s s that trade hurts the protected economes,
rather than: through which channel 1s 1t that trade loster growth opportunity?

The answer that | will offer 15 two fold. For one thing, exchange rate mis-
management 15 one kev avenue throngh which trade hurts protected economies.
When the exchange rate 1s overvalued, the more open the economy, the worse



15 105 growth perforntnee. The second dilrension has to do with the debt crists,
Bemg subject ra the nsk of o debt enss has been o long e feature of Latn
Anwerean evonomies. Surelv, w closed seonony shonld vor sk wich by threar-
eiang to defaudr. Bar, along wirth exclunge rate msmallagement. external debr
tssinanagement do ot conntries which are apen o trade.

Sueh 13 the averne that. we shall argne. heips explams the two underiying
mystertes that we ourlined: the Lann American and the trade puzzle, When the
risk of a debt ensis. the exchange rate nismanagement | weighted by trade) are
gaken ro account. rhese two puzzles are serrled. 1t s by acvonuting for the roie
of rhe Debr cnisis wBuence. thar | will vonstrint pew sofvency wmdicators o the
note thar follows.

2 Growth and mismanagement

We take as a starning pows the analvsis that has been performed by Easteriy
arkl Levine (EL) for nnderseanding what rhey call the ” African Tragedv" First
vonstder a framework "4 fa Barro” w which growth 13 writzen a5 a [unction of
the Log of imitsal income, LRGDP. squared of Loy of iutal income, LRGDPSQ),
schooling { LSCHOOL messured by Loy (i—number of vears of schooling of the
popidation}), poprlation growth [measured by LPOP= Log (0.05 + n), as
Muankiw Romer aud Weil (1993). where n s popuiation growth) and two contu-
nental dumnmnes for Alvica and Larin America and the Caribbean. One gets the
resuits thar are displaved 1 Eq.1.t {table 1}, m which we focus on the 70s and
the 30s (simitar resubs are obtamed when including the 60s}. All vanables are
highly significant (except LPOP which 15 oniv significant a the 10% confidence
tevel}. In particutar, one sees that both continental dummies are significant and
that thew point estimate 15 large. According te Eq. 1.1, Africa experiences a
1.3% growth discrepancy to the other countries, while Latin Amenca and the
Caribbean expenence an even larger shorsfail of 1.6%.

One vanables which 15 musing from the EL framework 15 the wnvestment
ratio, while 16 15 enitical to the analvsis 1n Mankiw, Romer and Weil (henceforth
MREW]), which remnterprets growth eguation as a linesrized version of the Solow
model. When account 15 taken of the Log of investment {variable LINVY), the
African dummy s marginally reduced to 1.1% (and remains significant} while the
Latin Amenican dummy 15 inereased to 1.9%.

By taking account of terms of trade fluctmation {TOT), cne manages to
reduce further the African dummy to a point estimate of 0.9%, and to have its
significance fail below the 5% degree of confidence, These resuits are mamtained
when insirumenting investment {by openness, relative price of investment and
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weeme) {see ent.3 mowhich LINV2 is the mstrunented value) which shows that
the endogenciry of investinent doves 1ot seem 1o be a problem here.

f Napables . EOLY 7 EQUL2 T EQt3 7 EQ.14 £Q.3
C TNIES) 023 0 03 b 04l -0.38
[ 1298) T4 ] (280 -3.30) . (284
DUMsD | a5 063 | -0013 D017 -0.0:3
e S N TN N R S 3 {-5.26) | (.3.97)
AFRICA | -04i02 0010 Te3TITT 0013 0.87.10 0
Po(-2350) (224} 1 (168 (-2.62) {-1.51)
LATINCA | 0915 0GP D019 -1.023 -0.021
(335) | (172 | (46D | (-5.33) | (-4.07)
LRGDP 04010771 0083 100931077 00 - 04l
{-1.25) (3.09y | (337 (3.78) . (3.72)
LRGDPSY | ST DGR DTLI0 D.75.10°8
| (3260 1 (337 0 {-380)  (-1.02)
LSCHOOL 7 -0331077 [ 0301077+ 0361077 | 0.015 0.010
ooy 4 masy ¢ (193t (2.81) {1.85}
PGP TN R T W6z 0016 T
Do) L33 {130y L [-1.0b) {-1.28)
LINY Doty 067 0.616 '
{3.93) {4.93) {431 5
LN . 0016
. (254
TOT 0.1 012, 011
{243 (281) | (250)
Ady R 039 0.43 01 0.57 040

TABLE 1 determinants of growth
(¢ statstic 1 parenthes:s)

A number of other vanables are added to the regression, that encorapass var-
1ous channels through which the economy might be esther distorted or perturbed.
These vaniables are:

-the financial deepness of the econamy, LLY {iotal domestic debt to GDP)}

-the black market discount, BLCK

.the government surplus, SURP.

As one can read from table 2. these three vanables add power to the regres-
sion, either when wvestment 1s not mtroduced (Eq. 2.1} or introduced {Eg. 2.2)
or wstrumented {Eqg. 2.3}, When investment 15 introdiiced 1 the regression or



mstrumenred. the African demmy falls to -0.53%. and loses significance even to
the 109 confidence fevel. In all iustances | owever. the Lann Amertean dnmmy
15 unchanged ro abonr - 1470, and rethains bighly signiticanr

| Vamables | EQ21 EQ.22 EQ23 | EQ24 EQ.2.5 EQ26 °
i Ditstanste) | G-statssticd - (r-stansue) | fr-stabstic) | (s-stanstic) {r-sranistic)
Ic 133 033 -0.3 033 - -0.13
{-2.43) (-2.43) (<213} | (-1.37) {-1.77) (-1.23) |
DUANSD -0.014 -0.010 -0.012 0014 -0.010 007
{-£.14) (-3.17) & (-3.42) (-1.07) {-3.21) -345)
AFRICA -0.011 0538077 1 -0.523077 1 -0.9.1077 | 0211072 | 05107
(-2.10) (0.97) (0.54) [-1.59) (-0.34) 1-0.46) |
LATINCA | -0.016 -0.013 0014 0010 -0.015 01
-3.57) {-3.0:3) -3.13) . {123 {-3.41) {-3.84}
LRGDP 0.088 0.003 0.008 0.076 0.080 0075
{3.06) {310 {306 1 (237 (2.63) (2.33)
LRGDPSQ | -0.69.1077 1 0671077 -B.52.1077  -0.88167% [ 06010 | 0401072
{-3.34) {-3.44) -347) 1 27T {-3.04) {-2.83;
LSCHOOL | 0961077 | 08110 ; 0.90.10°° | 0.011 0.35.1077 0011
(1.68) (142} 1 (150} (2.02) (6.15) (1.96)
LPOP 0011 0025 | -0.010 0371077 -0.017 0383077
{-0.71) {-1.62) 1 1-0.67) {-0.23) {-1.11} {017y |
LISV 0ol N0 i
(4.40) | (3.79)
EINVE 9.016 0.013
{2.18} {2.02)
TOT 0.063 0.045 9.058 0.056 0.043 0.051
(1.43) {1.12) {1.34) (1.31) {1.06) {1.22)
LLY 0.024 0.016 0.016 0.030 0.014 0.012
(3.31) {2.20) {2.08) {2.83) {2.05) {1.54)
SURP 0.14 0.14 0.1t 0.13 0.13 0.1
(3.88) {4.20) {3.11) {3.77) (3.88) {2.88)
BLCK -0.018 -0.015 -0.020 -0.019 -0.016 -0.021
{-3.30) {-2.93) {-3.55) {-3.56) {-3.26) {-3.74)
ETHNIC -0.021 0017 -0.023
(-2.77) {-2.31) {-3.96)
Adj. R 0.49 0.56 0.51 0.53 4.58 0.54

TABLE 2 (t statisti i parenthesis)



ln order to accomur for the " African Tragedy™ Easterly and Levine have
mtrodiead o pew vartble TETHNICT thar measures che etlnge diversiy of any
gven connrey, The wlea bebdnd this varsablv s thar ethmeallv diverse couatries
fd st more ditfiends to agree npoun an efficient wovernment and rhe means to
loster growth. Adiding rie ETHNIC varable to the other regressors rases further
the quality of the fir and towers the value of the African dummy. Even when
mvestment 15 not taken into account. the African dummy falls to 1% and 1s
only significans ar the 10% degree of confidence. When investment 15 taken nto
account {or mstrnmented) the African dummy becomes nesligible at -0.2% and
loses all significance.

At this srage. one then sees thar rhe "African tragedy” can be explaned
by taking aceonnt of the low African mwvestment rare. its msmanagement of the
economy and its ethime diversitv {which proxes other channels through which the
evonomy might be disrorted). More work s needed for understanding Africa’s low
investment. bur we vertandy gamed something u nndersranding that such s one
of the eriteal varable rhrongh which low growth s explaned.

As slready pomned onr s Fischer (19931, domesti nxuroeconome misman-
agement stands as the orher kev wanable rhar explams the poor perfermance of
African conntnes. s nene of these exercises. however. do we explam the "Latin
Amenean Trageds™ When all the vanubles siggested bv EL are taken o ac-
vount, as well as the uwestment rano, the Lann Amencan Dummy remains at
-1.5%.

3 Growth and openness

Sachs and Warner have suggested another avenue through which growth mught
be affected: the degree of trade liberalization of a conntry. They construct a new
variable, which we call OPEN, which takes © if the country has "liberalized” trade
i 1970 and zero otherwise. Table 3 reports the resuits that are obtained when this
variable 15 introduced on tap of the key MRW variables, As one sees from Eq.3.2,
it 1s highly significant. It does some geod to the Latin American Dummy which
falls to -1.2%, although the vanable remains highly significant. When all previous
vaniables drawn from the " African tragedy” paper are inciuded, see £q.3.3, the
Alrieen dummy falls to zero, but the Latin Amenean dummy gets back to the
1.53% vaiue that it reached 1n table 2. Meanwhile however, Schooling becomes
usignificant and wrongly signed. When mesignificant vaniables are dropped out,
see Eq.3.4. the African dummy s worth -0.8% and the Latin American dimmy
5 at -1.5% so that. at the end, not much = ganed with respect to the previous
section,



and Haly, that did succeed to reach primary surpluses asmed at stabilizing their
debt-to-GDP ratios. At the olimax of ther efforts, Beiguzm reached a primary
surplus amounting to 10% of its tax base; taly 12% and Ireland 15%. If one takes
Iretand data as "the” upper bound, and if one applies again the vatue r—n = 5%,
ene then gets an upper bound for the debt-to-tax ratio of 300%. Although the
number appears to be near the 290% benchmark that we reached previousty,
they are not meant to capture the same ceilings. In the case that was discassed
in the growth context, the ceiling was meant to capture the external debt-to-GDP
ratic, while in the revesled argument that we sketch now, the ceiling captures
totat government debt {both domestic and foreign). If one trusts the order of
magnitude that we reached, this mught be an mdication of the fact that foresgn
debt 15 implicitly favored over domestic debt {the latter being jumor the forraer).

More work 15 needed in this topie, but at this stage, one mught keep a debt-
to-tax ceiling of 300% as one potential benchmark.

o



dees not appropriately measure what ir 15 mwended to capture, namelv the abil-
iy of o conurry to freelv import those goods which i does nor efficiently supply
dowestcatly. Tvpreativ a farge counnry will always appear to be less open than a
stiall conntrv, simplv beeause 1t s able to supply domestically more of the goods
thiar 11 needs.

n order fo take account of snch problem. we have regressed the degree of
openness upon the nweyse of the square root of population {the wdea being that
traders are on the borders of a circle of size wR? and of penphery 2zR). The
variable 15 highly signifivant {t statisue = 10.6). \We then extract from openness
the correction brought by size. and take this new variable. called DOPN, as o
proxy for the degree of "rrue” openness of a country. The result 15 shown i table
4, Eq.4.t. We find thar our new vartable DOPN is wrongly signed: being more
open. ceters paribus, lowers growth! How do we reconcile this finding with the
role of the Sachs-Warner vanable?

in order 1o shed light on this mssue. ler us wreravs rhese two varables DOPN
and OPEN by vonstracting:

DOPSHY DOPX = (1 - OPEN}
DOPSWE = DOPN«OPEN

The resulr 13 shown i Eq.4.2. It turns out that the significant vanable that
remains 15 DOPSWO, with e negalive sign. In words: i 15 those countries which
have not lLiberalized thew trede which suffer from irade openness. The Sachs-
Warper variable therefore appears to capture the harmiul effects of distortion
upon trade rather than the benefits of trade openness per se.



Varmbles | EQ4.1 | EQ.42 I EQA3
! Ftestansticd | fresrarisne) | LE-sEarsee)
C -1 10 -U.iT ' <).15
: S Vs B R SO, ¥ {-1.19}
RS -13.1312 -3.011L -0.012
(-1.04) (-3.65) (-3.79)
AFRICA 0.13.1072 0.43.10- 0.38.10°"
{0.21) 0.5 (0.66)
LATINCA -1.915 -8.017 -0.8135
{-3.57) (-4.04} (-3.38)
LRGDP (3.068 0.074 0.670
{2.4) {2.66} {2.49}
LRGDPSQ | -0.49.40°" | 0331077 | -0.50.1077
(-2.61) {-2.92) (2.74)
LSCHOOL | 0.66.1077 0.88.10°7 ] 0.77.1077
{1.21) (163 ¢ {14
LPOP (3.32.10°° 0.86.107" 6.013
0.32) i (037 (0.31)
LINY 0.014 i 0.013 G016
(3.5} (475 (4.13)
TOT 0.699 0.12 0.11
(2.51) (3.13) (2.87)
ETHNIC 302 -L019 -0.0:8
(-2.92) (-2.62; (-2.64)
OPEX 0.017 0.72.1077
(3.93) (1.33)
DOPY -0.012
{-1.60)
DOPSWO -0.062 -0.051
(-4.70) {.3.39)
DOPSW1 0.12.107 | 0231077
{0.18} {-0.28)
AdjR° 0.55 0.57 0.57

TABLE 4 {t statistic in parenthesis)

These results are confirmed in Eq. 4.3, m which we dropped out the insignif-
icant vanables. Neither OPEN nor DOPSW1 remains significant, But when the
negative effect of trade 15 taken into account, the African dummy becomes pos.-
tive(!} while Latin America remamns at -1,5%.
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4 The rescheduling variable

As aprelimmuaey step rowards explanmng e effere of the debe vsis upon growth,
we shall review i this secnion the mdiearors of the debr ersis. We started from the
resvhednling dara thar have been produced by the World Debt Tables publication
of the Warld Bank. and which exists for the 703 and the $0s.

We constracted a vartable RES which 1s zero if the country never rescheduled
and 1 if rhe conntry did reschedule {for each of the rwo sub-periods 1970s and
1980s}. From sueh vanable, and us a manner of instrumennng . we estumated
a probit model 1 which the RES varable 1 regressed upon the beginnung of
pertod Debt-to-GDP Rano (DEBT). the liquidity of the Economy (LLY) the
Latir Amencan dummy and the Sachs-Warner vanable OPEN. (Interestingly
the African Dummniv s not significant). We took one model for the seventies, and
oue for the eighties. We vall PRES the probability of a rescheduling. which has
been compured throagh & probit model based npon rhe reschednling which took
place during the seventies and the viglnes.

The resulrs cone as follows:

Ly the seventies
PRES = ¢+ l{}“%ﬁ" Latin Amerca -+ 0{.:?;‘354 DEBT
- ({;}_133) OPEXN-— {Eé-is:ip LLY
Percentage of correct predictions: 0.81: {1 statistic 1 parentiesis}.
In the erghties
PRES = o+ (13%3) Latin America+ ?392;? DEBT
- sgé%ﬁ; OPEN - (4-,%) LLY

Percentage of correct predictions: 0.90; {t statistic i parenthesis).

One sees, as should be expected, that the debt vanable s highly siznificant
and -interestingly- that the pomt estimate of the coefficient 15 not significantly
changed in the eighties compared o the seventies.

On the other hand. the other explanatory variables are only highly significant
i the eighiies, The Latn Amencan Dummy 1s very significant 1n the eighties,
pointing to a regional factor that 15 well documented 1n the debt literature. In-
terestingly, the Sachs-Warner vanable 1s also highly siznificant: these countries

il



which have Hberalized trade are also less likelv 1o veschedule therr debt {in the
vighitiest 1 s ot rorally obvious ro understand the channels for which this cor-
relarton stnds. amd fo some extent. o rakes us back o the ambignons stacus of
this varable. Ir can esther be taken as an mdiearor of Tgood management” n
general. or as an anplicr measure of rhe signalling effeces of rrude liberalization
upoa the credir rating of a connrv.

5 Back to the growth equation

Bevond the risk of a debt ensis. there s another avenne through which open-
ness may st a counny: the nusmanagement of the exchange rate. The more
distorted is the exchange rate and rhe more likelv 11 15 that import competition
wit lunr domestic producers. We shall then defne an additional variables, OPB,
the product of opennes with black markes premimn, When mreracred with the
degree of openness. we find thar the black market premimm OPE 15 highly sig-
nifivant amd donunare rhe scandard black marker premsum. Furthermore, when
splitting the satmple of countries i swo, those tor which the Sachs-Warner vari-
able e zero from those for which o = one, one finds that 1115 ouly w the stibgroup
of connrnes which did not open to rrade that the vanable appears Lo piay a role.

Purning all sueh variables togerher. we then ger results that are displayed in
table 5. Both varables OPB (Black market % openness) and PRES {probability
of reschednling} are highly significans varsable. Conditioning tpon these vanables,
the Sachs-\Warner varible OPEN loses significance at the 5% degree of confidence
{(but 1t appears through 115 effect on Rescheduling). and ETHNIC survives, When
all these vanables are taken 1nto account. nexther the Africa dummy (which 1s
new posiwe and significant at the 10% degree of confidence!} nor do the Latin
Amencan dummy (which 15 exactly nil} remain a problem, Iaterestingly, one also
sees that the LLY vanable becomes insignificant, which 1s an indication that its
role 1n explamning growth also oniginates from its interaction with the debt crisis.
‘The resuits are robust o mstramenting mnvestment {Eq.5.4). The role of the debt
crisis on growth comes on top of the rote of debt on investment that | described
m Coken {1993).

As a test of the robustness of onr vanable PRES, we have procesded to
two exercises. First, we have split the sample of countries m two: those which
did reschedule their debt and those which did nor. We then tested in which of
these two samples our PRES vaniable was significant. If PRES was a proxy for
"something else” such as mismanagement "in general” . we should expect it to be
significant m both sub-samples. If PRES was collinear to the reschednling variable
itself, so that a problem of reverse cansality would really arse, we should expect
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it to be non-significant i the sampole which did not reschedule. If instead. we
believe 1t PRES 15 realiv a proxy for the risk of delt vrists. then it should
ouly be signiticans m rhe sample of comures which did not resehiedile, hecause
they are rthose for which the nisk of a forthesnnng crisis ss stilf there. On the
other hand. 1t should not be sighificant for the sub-gronp of countries which did
reschedule and for which ¢ has no more predictive power (the role of the debt
crisis bemg encompassed m the constant), And this 15 indeed what we observe:
the PRES vanable only comes out significant {with a £ of 2.3) i the sub-sample
which did not. reschedule.

As anorher test of the rebustuess of the PRES varmble, we have discretized
1ts value by coustructing a variable DPRESS0 that 1s worth § i the country ex-
perience a probabiliry kwger than 30% to reschedule 1ts debt, and zero otherwise,
The result 1s shown iy Eq.5.5. 1 which one sees that the Latin Amenican dummy
remains negligible (while the OPEN varable regmns significance). Interestingly,
one also sees thar rhe mrroduction of the nisk of a rescheduling into the eanations
also make rhe Time Dummy 1980 insignificant. which 1s then an wdication of the
role of the debt crsis i explaining the poor performance of the 1980s.
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Clearlv. one neads ro rely on furrher explusarions to undersrand whyv 1s 1L that
Larm Ameren appears 1o be =o highly vulserable o a debr cnsis. Orher work
exests (stiel as Ozler. 19935 thiar poists 1o the role of Historv. and many other
upon the way by which o Bnanewal erisis 18 spread ont 1o setghboring conntries.
By to vepear whar we sand on Afriva’s low nivestment: to the exrent that we can
rule our veverse cansality {by 1aking beginning of perod variable for explaunng
PRES. asd throngh rhe tn-sample test of irs predictive power among the countries
that did nor reschedule), we believe ro have ganed wsughts i wentifying the
vhaneel throngl which the poor Lasnin American growth has to be explaned.

6 Conclusion

The lirerarare on growth fad. for a long Lme. some tronble understanding the
rensons why Afvwa and Lann Amerea were perfornung so poorlv. Building upon
rwo recent conrribinnons by Easterlv and Levine and Sachs and Warner. onr Daper
has arcempred 1o shed some addinonal loht on riese ssues,

Regarding Afriva. Brsr. we have shown that low mvestment. policy distortions
and rerins of rrade Hnernanions mirsed out to be the kev fuctors behind the slow
growth of rhe connnent. Borh the Easterly-Levine and the Sachs-\arner vanable
add significance ro the eguations bur do not, change much the point estumate of the
Afvican dummy. None of these varables, however. appear 10 be able to resolve
the Lane Amencan Tragedy. Furthermore the Sachs-Warner varable appears
to contradict a sueprismyg result according 1o which trade jself appears to be
negatvely correlared to growih.

We progressed i analvzing rhese questions by introducing two additional
variables: black market premium mteracted with degree of openness and proba-
bility of a debt crisis. When this is done, the negative effect of trade upen growth
loses significence and so does the Laun American dammy. Based upon the role
of debt an growth, I suggested another way of thinking of criticai debt ratios as
those above which the adverse effect of debt on growth were the most significant.
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A NOTE ON SOLVENCY INDICATORS

by Damet Cohen
(Ecote normale supérieure, Cepremnap and Cepr)
July 1097

1  Introduction

Indicators of salvency are badly neeced Lo address ahead of tume the nisk of finan-
ciai erises. Regarding externat debt, the World Bank has set two benchmarks:
debt-to-export ratios above 220%, and debt-to-GDP ratios above 80%. Both ra-
tios have the merit of successfully tracking most of the debt ensis episodes. In
retraspect, they appesr to fit many characterstics of countnes mn debt trouhle
{discount on secondary market price, years of the first reschedaling...). The ap-
proach that | want to present 1n £his note 1s to enrich onr understanding of these
debt indicators by mvestigating thewr ability to explan the growth performance
of developmg conntnies. As 15 shown m the previous note, the nsk of a debt
appears to be a powerful determinant of the growth performance of developing
countrss that allows, among other things, to understand the stubborn failure of
African and Latin American economs:es to perform according bo standard growti
equations. By expiloiting this corralation between growth and external debt, I wiil
construct three debt thresholds above which the nisk of a debt crisis appear to
have the largest negative effects on growth. Beyond the debi-to-export and the
debi-to-GDP ratios, | will show that a debt-to-tax ratio aiso performs extremely
wel} in predicting the nsk of a debt cnisis, The corresponding critical valnes above
which this nisk appear to have the largest negative offects on growth are: debt-
to-expart shove 200%; debt-to-GDP above 50%; debt-io-tax above 300%. These
results are more conservative than the World Debt Tables numbers, so far as
the first. two indicators are concerned. The third threshold is still tentative, but
appear to be a very promising mdicator.

2 The rescheduling variable

2.1 Risk of a debt crisis

In our companion note, we onstructed a variable RES which 15 zero if the country
never rescheduled and 1 if the country did reschedule {for each of the two sub-
periods 1970s and 1980s). From such venable, and we estimated a probit model
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i which the RES vanable s regressed upon the begmning of period Debt-to-
GDP Ratio (DEBT), the Liguidity of the Economy (LLY) the Latin Amencan
dummy and the Sachs-Warner vartable OPEN (which takes a value of one if the
country Hberalized its trade before 1970). (Interestingly the African Dummy is
not significant). Let us focus here on the eighties.

The resuits come as follows:

PRES = ¢4 (138,{% Latin Americo+ [?é{‘]:)l DEBT

- 2.06 OPEN— 422 LLY
(~2.51} {-3.0)

Percentage of correct predictions: 0.90

One sees, as shonld be expected, that the debi vanable s highly significant
The Latin American Dummy 15 very significant, pomntmg fo a regional factor
that 15 well documented m the debt Hterature, Interestingly, the Sachs-Warner
variable 15 also highly significasnt: those countries which have liberalized trade are
also less likely to reschedule their debt {in the pighties). 1t 1s not totally obvious
to nnderstand the channels for which this correlation stands, and to some exient,
it takes us back to the ambigucus status of this vanable. It can either be taken
as an mdicator of "good management” 1n general, or as an wuplicit measure of
the signalling effeets of trade liberalization upon the credit rafting of a country.

2.2  Other specifications

Lot us msvestigate here other specifications that nught be relevant for predicting

the debt erisis. One can think of at least fwo other indicators: Debt/Export and
Debt/Tax Ratwo. The first mdicator 15 most often used for analyzing the solvency
of o country to the extent that it takes as a denormnator the "hard” currency
earnmgs of & country. The secand indicator 15 less often used, and relates to the
fact that most LDC debt 15 government debt which has to be serviced out of
government revenue, We shadl focus here again upon the eyghties.

i) Debt-to-EBxport Hatios

One gets the {ollowing regression:

PRES = -—187+033Log (D/X}
{1.89)
~0.93LLY — LOTOPEN
{—0.68) {~1.84)

+ 1.28Latin America
{287
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Percent correct predictions: 0.80.

The quality of the fit turns out to be of a lower guality than the one which
15 obtaized by taking debt-to-GDP as an explanatory varnable. This may be sur-
prising 1n view of the fact that debf-to-export are more often taken as prediction
of a debt erisis than debt-to-GDP. This may be due to the fact that they are
better "summaty statistics” than debi-to-GDP, when taken unconditionally. As
one way to address this question, we performed a unsvariate regressior m which
either depi-to-GDP or debt-to export values are considered alone. One then gets
the following resuits.

When considerg debt-to GDP only:

PRES =—1.91+10.71LogD/Q ; percentage of correct prediction = (.65
{3.59)

When considening debs-to-export only:

PRES =—3.26+0.78LogD/ X , percentage of correct prediction = 0.66.
{4.08)

When both regressors cne put together, one then gets:

PRES —3.32 +0.2TLogD /G + 0.63Log{ D/ X}

{1.01) {2.45)
Percentage of correct prediction = 0.67.

We then get indeed that the best "unconditional predictor” {i.e. univanate
regressor) of a debt crsis is indeed given by the debt-te-expert ratio. When
instead, one allows for other determunant of a debt crisis such as those thal we
considered 1n the previous section, the conclusion 15 reversed. Merging all such
determinants, one mdeed gets:

PRES = -0.97+ 1.80LogD/Q — 0A6LogD/X
{3.13} {~1.090)
—8.28LLY — 2400PEN
{273} {~2.51}

+1.47Lalin America
2.57)

Percentage of correct predictions = 0.90.

One now sees that the debt-to-GDP 15 the best {conditional} predictor of a
debt cniss. The degree of openness, conventionally measured, does reduce the
probability of a debt crisis, but the influence 15 only significant at the 10% degree
of confidence.



1) Debt-to-taz ratio

When ihe debt-to-tax ratio 15 taken 1nto account. one gets the following
result:

PRES = 031+ 152 LapD/T
~280LLY ~ 1L.85QPEN

(-1.02) (=242
+ 1.73Latin Americe
(2.93)

Percent correct prediction = 0.91.

The results which are obtmned are excelent although -nferestingly- the
Hguidity ratio ioses significance. This may be taken as an indication of the fact
that taxing capabilities and liqudity of the economy operate as substitutes.

When D/T and D/Q) are put together, along with the other determinants,
D/Q appears to dommate D/T. But when D/T and D/Q are put together,
absent the other conditionmng varables, i then turns out that D/T dominates
the B4, We are then led to the same results as those obtained with debt-to-export
ratios; debt-to-GDP is o better conditionat predictor, but a worse unconditional
predictor than debi-to-tax,

We are then ied to a single companson: whith of debt-to-tax or debt-to-
expert 1s a better unconditionsl predictor of debt erims, The resule turns out to
favor debt-to-tax. When both vanables are put together we mmdeed obtuin:

PRES = ~0.84+ 1.01LogD/T + 0.25Log D/ X
{211) (a.61

Percentage correct prediction = 0.74.

To summarize the results obtained in this section, we therefore see that the
debt-to-GDP ratio 1s the best conditionai prediction of a debt. erisis, when account
15 also taken of the liguidity of the economy, of the irade liberalization vanable
of Sachs and Warner and of the Latin American Durzmy. When the prediction
15 made unconditzonally upon these vanables, then either the debt-to-tax ratio
or the debt-to-expori ratio turn oui to be better predictors, with the former
dominating the latter.



3 Indicators of solvency

3.1 Rescheduling thresholds

Let us now attempt to use the previous results as means to construct (new)
indicators of solvency for mdebted. nations, The World Debt Tubles report a
classification: of indebted countnes according to two critena: debt-to-export ratios
above 220% and debt-to-GDP ratios above 80%. Which light does our previous
results shed upon such mdicators?

The method that we suggest follows two steps. Starting from the results shown
above, we shall first 1nvestigate what is the critical berchmark above which the
probabiiity of a rescheduling 15 best representative of a country’s growth problem,
such as they ehucidated in our companion paper.

In order to answer such guestion, we have constructed a new vanable P, that
takes one if a country 1s exposed to a probabilify larger than = to reschedule its
debt, and zero otherwise. We then look for the eriticai value of 1* for which the
influence of the vanable P.. on growth 1s maximuzed. In other words, we discretize
optimally the varniable PRES, from the view point of its effect upon growth.

A gnd of various vatues for z* are tried, and it turns out that =" = 60%
gives the best fit. For the world as a whole, this is associated to the following
benchmarks:

Debt ratios for which the probability of o rescheduling exceeds 60%:

Debt-to-GDP: 50%
Debt-to-Export: 200%
Debt-te-Tax: 200%

As one sees, these ratios are slightly more conservative than those which are
traditionally used for assessing debi-to-GDP and debt-to-export ratio.

These numbers, however, are only world averages. For each country, faking
account of the country's eharacterstics, it becomes feasibie to compute an explicit
probability of rescheduling based upon the probit equations that were performed,
and to classify the countries according to their nsk. The results are shown
appendix 3, where the countries are ranked according to their risks.



3.2 A comparisen to alternative indicators

How do this method to compute soivency criteria compare to other techmgues?
In previous studies, I have suggested a number of methods to compute solveacy
mndicators that I will briefy summarize here (appendix 2 offers a brief overview
of the mplicit analytical framework).

i) Average debt ratios at the fime of the first rescheduling

This 15 the sumplest and most nmve method, yet 1f 15 certamngy a felling
indicator: what was 1 average the debt level that was reached when countries
expenienced ther first debt ersis? The answer comes as follows: for Latin Amenica
as a whole the average vatue correspends to a debt-to-export ratio worth 250%
and for the world as a whale it stocd at 270% 1 the eighties. The number 15
probably an upper bound to the number that we must keep in mind in order to
assess the probability of such event to occur.

i) Revealed preference argument

Another method consist n extrapolating the servicmg capacity that was
observed in the past, as a manner of computing the upper limit to the debt ratio.

As a theoretical benchmark, consider the following exercise. Assume that an
economy 1zherits 4 stock of debt D, and assume that the economy 15 1n a steady
state. Call  the rate of growth of the economy, and r the interest rate that it has
to pay. Oune ean then readily show that the conntry will have fo transfer a fixed
froction A of its income 1n order to stabilize s debt-to-GDP ratio, and ihat this
fraction A is a solufion to: D

A={r—n)Zt

t
If the country were willing to pay more than A, then the debt-to-DGDP would
fall and the country would be solvent; but if the country was not willing to serviee
X, then debt-to-GDP ratio would explode and the conntry would be insolvent, As
I show in appendix 2, the upper band to such value A corresponds to the unplicit
cost of debt. repudiation, 1.e. to the alternative cost that the country would have
to bear if it were to default on its debt. This méerpretation allows us to anatyze
the issue of debt sustanability 1 terms of the flows of net resources which an
mdebted country 1s willing to transfer. As a measure of what a country "could
pay” (L.e. as o messure of the reveated cost of debt repudiation), one can indeed
ebserve what frachion of therr mcome was surrendered by the large debtors at
the peak of the debt crnims. If one takes the "top five” debtors of Latin Ameriea
(Argentina, Brazil. Chile, Mexico and Venezuela), the number 1s wortis 4%. 1If
one takes a value r — n = 5% (which 1s fairly standard in such exercises), one can
reconstruct an upper bound for the debt-to-GDP ratio of about 80%. (Which



1§ indeed the benctunark taken by the Word Debt Table). Our exercise suggest
an average of 50% which is then much more conservative. One can see however
that the argument behind the 80% benchmark hinge on the assurnption that the
net transfers that were observed at the peak of the worst debt crisis could be
repeated m case of necessity! Although our theoretical model suggest that this
should mdeed be the case, there 15 little doubt that 80% ceiling 15 definitely an
upper limit of solvency.

iti} Secondary market price

Anether method for evaluating critieal ratios of solvency consist m analyzing
the secondary market for LDC debt. By relying upon Balow and Rogoff (1989)'s
critical distinction between average and margmal price, one can perform economic
estimates of the price of LDC debt that depends upon key economic parameters of
a country, and most notably its debt-to-GDP ratic. From such estimates, one can
first compute the price {and the corresponding debt ratios) for which the manpinal
price of the debt becomes zero. This corresponds to the evel of indebtedness for
which, at #he margin, the country has exhausted i{s repayment capability so
that one more dollar of debt would actually be worth nothing to the creditors
as a whole, When such estimates are performed, one finds a critical price of 30
censs on the dollar as a benchmarl, which corresponds to debt-to-GDP ratio of
250% and a debt-to-export ratio of 640%. Clearly, such values do not deliver a
debt ceiling above which a eountry should be declared m tronble, Instead, they
correspond to the upper bound above which debt becomes, on the margmn, totally
worthless. As an indicator of the ratio of debt above which a country mught be
gauged in trouble, | have computed the gebt ratios above which the discount on
the debt exceeds 25% (i.e. the debt 1 priced at 75 cents on the dollar). One finds
a debt-to-GDP ratio of 68% and a debt-to-ex-pest ratio of 220%. Agamn, we get
in the range that corresponds to the World Debt Table benchmark, aithough the
Debi-t0-GDP ratio 15 now lower.

w) Tox burden

The same revealed argument method that was used above, can be used 1
principle, to assess the upper bound, as a fraction of its tax base, of a debt that
a government might. service. (I sketch the argnment i appendix 2). So, sumilarly
to the exercise that is performed regarding the external debt, one write that the
debt to be serviced has to be bound by an ineguality of the kind:

(r=—n)D/T <8

1 which # cotresponds to revealed values of primary surphises. Although we
walk here on more uncertam waters, one can take as an upper bound to  the value
that was reached by such large debiors as the governments of Ireland, Beigium
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and Italy, that did succeed to reach primary surpluses aimed at stabilizing their
debt-to-GDP ratios. At she climax of their efforts, Belgium reached a primary
surplus amounting to 10% of its tax base; Italy 12% and [reland 15%. If one takes
Ireland data as "the” upper bound, and if one applies again the vakue r—n = 5%,
one then gets an upper bound for the debt-to-tax ratio of 300%. Although the
number appears to be near the 290% benchmark that we reached previousty,
they are nof meant to capture the satne ceilings, In the case that was discussed
in the growth context, the celling was meant to capture the externai debt-to-GDP
rafio, while i the reveated argument that we sketch now, the ceiling captures
totel government debt (both domestie and foreign). If one trusts the order of
magnitude that we reached, this mught be an indication of the fact that foreign
debt 18 smplicitly favored over domestic debt {the latter being jumor the former}.

More worik 1s needed in this topie, but at this stage, one nught keep a debt-
to-tax ceiling of 300% as one potential benchmark.



does not appropnarely measure what 1t s nwended to capture, namely the abil-
v of a couwsrry to freelv inport those gomls which 1t does not efficiently suppiv
domestieniiv. Tvpeally o lege cousery will alwavs appear 1o be less open than a
stsadl connrry. simply hecausse i s able o supply domesnically more of the goods
i e needs,

in order ro rake acconnt of such problem. we have regressed the degree of
openness upon the mverse of the square root of population (the wlea being that
traders are on the borders of & circle of size 7 R* and of peniphery 27 R). The
varlable s highly significant {t statsstie = 10.6). We then extract from openness
the corracnion bronght by size. and take this new varable. called DOPN, as a
proxy for the degree of "true” openness of a country. The result 1s shown i table
4, Eq.4.1. We find that onr new vanable DOPN is wrongly signed: being more
open. cetens paribus, lowers growth! How do we reconrile this finding with the
role of the Sachs-Warner varable?

In order ro shed light on this ssue. et us mreract these two variables DOPN
amd OPEN by consrrnermy:

DOPSIY DOPN «[1 -OPEN)
DPDOPSWI = DOPN=<QPEY

The result 15 shown m Eq.4.2. [t turns ont thas the significant vanable that
remams 18 DOPSWO. wnth ¢ negative sign. In words: it 15 those counimes whieh
have not liberalized their trade which suffer from trode openness. The Sachs-
Warner varable therefore appears to capture the harmful effects of distortion
upon trade rather than the benefits of trade openness per se.



a) It joses access to the world financial markeis

b} Iis trade 15 impaired 18 a way that reduces the aggregate officiency of the
economy: after sanction we shall assume shat output shrnks from @ to {1-A)Q,.

It then becomes possible to assess the constramnt unposed by the bankers.
Calt J,(D") the valne of programme {1} when the country mherits an outstanding
external debt [ and expect a stream of income (Q,).5: to be fortheoming.

Furthermore, call JJ the post default level of welfare, namely:

Ji =3 e |Qu(1 - M)

s={

Lenders will then mmpose that the stream of debt 1s such that:
Vi, L DY) = IR

Ir other words, they impose that the level of welfare obtained by re-imbursing
the debt 15 always supenaor to that which 15 obtamed by defaulting,

One ean then prove the followng:

Proposition I - Whenever they are constrained, debtors will never repay more
than AQ:.

The proofl is given 1z Coher {1991). Let us highlight the following. Proposition
| dees not clam thet creditors can onty redeem A(), every pertod: 1t ciaims that it
only dees so 1o fimes when the no-repudiation constraant binds. This implies that
ereditors might be willing to pay more. This might happen for instance when they
are experiencing a boom and wish to reduce their external cormmitment so as to
zet ready to borrow agam when the next downturn anses. If however, one assumes
that the country 15 1n & steady growth pattern {or m a situation where business
eycies flnctuations are negligible compared fo the outstanding debt probiems that
it faces), one may then concindes that A, 1s the upper bound to the stream of
TCRAYINeES,

A sunilar argument cun be developped for a government. Say that the gov-
eriment 15 interested in

ol
Jy = Muximize ¥ 80{G:)
o

subject to its miertemporal budget constramt. Furthermore, ief assume that
defauiting lead the government, to

& lose its access to financiad markets and

10



¢ to Iose its "liguadity” by which is meant that tax collection can be thought
as shifting from T to (1 — 8YT, (6 < 1).

In that case, the same result as before 15 obtamed: when the government is
constrammed by its non-repudiation celling, s will generate a surplus

PS,(t) = 6T

s0 that the aggregate debt of the government should be written:

T

D=B,+B <

r—n
which might be written i percentage of GD P
8 T

DIQS 5
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Appendix 2
Solvency indicators

. RES: Rescheduding 1n the eightses: E, ves, U no.

PRES: Probability of rescheduding (such as computed n the text}

. PVPIB: Debt-to GDP (1985, present value calcuiations)
. PVXS85: Debt-to-Export {1985, present value calculations)
. PYTAXSES: Debt-to-Tax (1985, present value caleulstions).
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Appendix 2
Solvency indicators

. RES: Rescheduling in the eighties: 1, yes, : no.

. PRES: Probability of rescheduling (such as computed in the text)
. PVPIB: Debt.to GDP {1983, present valne cakculations)

. PVX85: Debt-to-Expore {1985, present value caleulanions)

. PVTAXS5: Debt-to-Tax (1983, present value caleulations}.
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